Background: Non-steroidal anti-inflammatory drugs (NSAIDs) and acetaminophen are widely used in the treatment of tension headache. The objective of this study was to evaluate and compare the efficacy and safety of single doses of acetaminophen and NSAIDs using meta-analysis of randomized placebo-controlled trial studies.
INTRODUCTION
Tension type headache is the most common primary headache showing mild or moderate bilateral pains.
1) It is a common disease with 78% of lifelong prevalence which occupies 40% of headache outpatients. 2) Patients suffer from reduced social and economic capabilities such as reduced productivity at work convert it into a chronic tension type headache.
The purpose of drug treatment is to mitigate pains quickly without side effects. Non-steroidal anti-inflammatory drugs (NSAIDs) and acetaminophen are the most common drugs used for the treatment of transient tension type headache. 3) In some randomized clinical trials, it was judged that NSAIDs were more effective for pain control than acetaminophen. NSAIDs, however, were reported to accompany gastrointestinal side effects including peptic ulcer, 4) increased the risk of myocardial infarction 5) and heart failure, 6) and the probability of side effects was proportional to dose. Additionally, there has not been consistency in the results of randomized clinical trials of these drugs on the pain control of tension type headache, and there have not been systematic reviews or meta-analyses comprehensively comparing the effects of those two drugs.
Accordingly, the purpose of this study is to systematically compare pain control effects and safety of NSAIDs and acetaminophen in the treatment of transient tension type headache patients through meta-analysis of randomized clinical trials.
METHODS
Meta-analysis of randomized clinical trials was performed in order to compare analgesic effects and safety of NSAIDs and acetaminophen in the treatment of transient tension type headache patients. 
Inclusion Criteria

Selection of Studies
Two independent authors selected the studies satisfying the inclusion criteria from the results of the search. When there was disagreement, it was discussed between the authors. If agreement could not be made, the final selection was made with the coordination of a third writer.
Bias Evaluation
To evaluate the methodological quality of the included studies, two independent authors evaluated the risk of bias of included studies using the Cochrane Collaborations risk of bias tool. 7) It was judged that 'yes' in each item meant low risk of bias while 'no' meant high risk of bias. If a judgment could not be made, subjects were allowed to select 'unclear. ' If disagreement occurred, consensus was sought after thorough discussions and repetitive reviews of the article.
Data Abstraction
Two independent authors abstracted research design, number and characteristics of subjects, medications and dose, followup periods, and outcomet variables. If disagreement occurred, agreement was later reached through discussions and repetitive reviews on the article.
Outcomes
1) Primary outcome
To identify the number of patients who showed more than 50% pain relief, which is the threshold pain relief, mean total pain relief (TOTPAR) or summed pain intensity difference (SPID) measured from each group, was converted to %maxTOTPAR or %maxSPID, 8) the ratio of the patients falling under 50% maxTOTPAR was calculated, [9] [10] [11] and relative benefit (RB) of each group was identified and compared using the number of The time-interval weighted sum of the pain relief scores. ‡ Sum of pain relief intensity differences calculated by summing the product of the pain relief intensity difference (PRID, the sum of pain intensity and pain relief scores). randomized controlled trials [15] [16] [17] [18] [19] [20] were selected and included in the analysis (Table 1) .
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A total of 2,162 participants (NSAIDs group 1,143, acetaminophen group 1,019) were included. The headache intensity of the cases included in the study was over moderate and the gender ratio of each group was similar (Table 1) . Each study reported changes in the intensity of pains after the administration, whether rescue medications were used, and adverse effects.
In the risk of bias evaluation using Cochran's bias risk evaluation tool, 7) two studies were evaluated as 'uncertain' and the rest of the four studies were evaluated as 'yes' at the domain regarding the proper sequence generation. At the domain regarding allocation concealment (not to provide the participants with allocation information at the time of allocation), 50% of studies satisfied the criteria, while one study was found to be 
'uncertain' and two studies 'no.' At the domain of selective reporting, 5 studies were 'uncertain' and one study was evaluated as 'no.' At the domain of blindness and incomplete data, 5 studies satisfied the criteria, and one study did not, respectively.
Five studies, excluding Packman et al. 18 ) which did not perform blindness and allocation concealment had relatively high quality (Figure 1) . RB of the NSAIDs group to the acetaminophen group in 50% maxTOTPAR population was 1.18 (95% CI, 0.99 to 1.39), and I 2 was 85% (Figure 2 ).
To identify the causes of heterogeneity among studies, subgroup analysis using proper allocation concealment or not, and groups using relatively low-dose NSAIDs such as ketoprofen 12.5 mg, naproxen 375 mg, and aspirin 500 mg, or high-dose NSAIDs such as ibuprofen 400 mg, ketoprofen 25 mg, and aspirin 1,000 mg. In the studies performing adequate allocation concealment, 15, 16, 19) RB of the NSAIDs group to acetaminophen group was 1.12 (95% CI, 0.87 to 1.44), and I 2 was 89%. In the studies that did not perform adequate allocation concealment, 17, 18, 20) RB of NSAIDs group to acetaminophen group was 1.28 (95% CI, 0.94 to 1.75) and I 2 was 87% (Figure 3 ).
In the studies using relatively low-dose NSAIDs, 17, 19, 20) RB was 0.98 (95% CI, 0.91 to 1.06) and I 2 was 0%, which means heterogeneity was removed. In the studies using relatively highdose NSAIDs, [15] [16] [17] [18] 20) RB was 1.28 (95% CI, 1.04 to 1.57), and the heterogeneity was not removed (I 2 = 82%) (Figure 4 ).
RR of using rescue medication was 0.84 (95% CI, 0.64 to 1.12), and the heterogeneity was not high (I 2 = 47%). RR of the patients experiencing adverse effects was 1.31 (95% CI, 0.96 to 1.80), and there was no heterogeneity (I 2 = 0%) ( Figure 5 ).
Obvious asymmetry was not observed in the funnel plot ( Figure   6 ).
DISCUSSION
In this study, a total of 6 studies regarding analgesic effects of acetaminophen and NSAIDs in transient tension type headache were meta-analyzed. According to the results, there was no Figure 4 . Non-steroidal anti-inflammatory drugs (NSAIDs) vs. acetaminophen: participants with at least 50% pain relief (low-dose statistically significant difference in analgesic effect between acetaminophen and NSAIDs, and they showed a high degree of heterogeneity. To investigate the cause of heterogeneity, subgroup analysis was performed. When subgroup analysis was performed according to allocation concealment, heterogeneity was not settled. When excluding the patients using acetaminophen 500 mg, it was found that RB was insignificant as 1.17 (95% CI, 0.98 to 1.39) and heterogeneity was not settled (I 2 = 85%). In cases administrating relatively high-dose NSAIDs, RB was significant as 1.28 but heterogeneity was not settled.
Accordingly, it is difficult to make a conclusion about which medication is more effective to pain alleviation in transient tension type headache patients between NSAIDs and acetaminophen.
When relatively low dose NSAIDs were used, heterogeneity was removed, which means low dose NSAIDs did not have bigger pain alleviation effects than acetaminophen. The use of rescue medication did not show a significant difference in the two medications and showed moderate heterogeneity (I 2 = 47%).
Overall, 5 studies reported adverse effects. Out of them, 2 studies reported that there were no patients experiencing adverse effects. The rest of them except one study which did not mention about adverse effects reported mild side effects. Digestive systemrelated adverse effects were most frequent. More adverse effects were reported in the NSAIDs group but there was no statistical significance.
Out of six studies included in this meta-analysis, 4 studies relative risk.
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reported that NSAIDs were more effective than acetaminophen in pain alleviation. This meta-analysis, however, judged that it was difficult to make a clear conclusion as to which medication between NSAIDs and acetaminophen was more effective in pain alleviation of transient tension type headache patients.
When relatively low-dose NSAIDs were used, heterogeneity was removed, which means low-dose NSAIDs did not have greater pain alleviation effects than acetaminophen. In other words, it is highly probable that low-dose NSAIDs may not be more effective than acetaminophen in pain alleviation. It is possible that highdose NSAIDs are more effective, but high-dose NSAIDs may increase the risk of side effects, 4) such as in the gastro-intestinal tract.
In conclusion, in this meta-analysis, there was no difference between low-dose NSAIDs and acetaminophen in the efficacy of the treatment for tension type headache. The results suggest that high-dose NSAIDs have more effect but also have more adverse events. The balance of benefit and harm needs to be considered when using high-dose NSAIDs for tension headache.
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